A comprehensive survey assessing the presence of Acanthamoeba was conducted on 50 samples from water sources in parks and public squares from 22 municipal districts of Tehran, Iran. The prevalence and genotypes of Acanthamoeba were determined by PCR and the PCR fragments of ribosomal RNA genes sequenced. Sixteen (32%) samples were positive for Acanthamoeba spp.
INTRODUCTION
Amoebae of the genus Acanthamoeba have worldwide distribution and inhabit a wide variety of environments (Ledee et al. ) including water, dust, soil, and air (Mergeryan ; Armstrong ) . Some species have direct roles as human pathogens causing sight-threatening keratitis, especially in contact lens wearers, and life-threatening granulomatous amoebic encephalitis (Martinez et al. ) . Acanthamoeba exists in two forms, trophozoites and cysts. Cysts excyst to yield trophozoites when conditions are favorable (Khan ) . The genus Acanthamoeba is classified into 17 genotypes (T1-T17) based on the 18S rRNA gene. The majority (>90%) of keratitis-causing isolates belong to the T3 and T4 genotypes (Stothard et al. ; Schuster & Visvesvara ; Nuprasert et al. ) ; 90% of the Acanthamoeba isolates that produce infections belong to the T4 genotype (Maghsood et al. ; Khan ) . Of the T4, T3, and T2 genotypes associated with Acanthamoeba keratitis (AK), T2 and T4 have been reported in water and T4 in soil in Iran (Maghsood et al. ; Niyyati et al. a) .
However, few studies of Acanthamoeba genotypes have been conducted in recreational areas of Iran. The aim of this study was to determine the presence of Acanthamoeba, using morphological and molecular tools, in waters associated with human recreational activity in Tehran, Iran.
MATERIALS AND METHODS
ponds from the 22 municipal districts of Tehran and stored at 4 W C or room temperature until used.
Isolation and culture
Water samples were filtered through a 0. 
PCR analysis
A primer pair (JDP1-JDP2) was used to amplify a fragment of 423 to 551 bp Acanthamoeba-specific 18S ribosomal DNA product, designated ASA.S1 (Acanthamoeba-specific amplimer S1) (Schroeder et al. ) . The primer sequences for JDP1 were: 5 0 -GGCCCAGATCGTTTACCGTGAA-3 0 and for JDP2: 5 0 -TCTCACAAGCTGCTAGGGGAGTCA-3 0 .
PCR was performed in a 30 μl volume containing 1. and aligned by using the Genotoul Multalin program.
RESULTS
The Acanthamoeba isolates were identified morphologically based on double wall cysts and flattened trophozoite with slender acanthopodia (Page ). The main goal of this study was isolation and genotyping of Acanthamoeba spp.
However, other free-living amoebae suspected to be Hartmannella and Vannella, on the basis of morphological features in culture plates, were also detected. Morphological and molecular methods used showed that 16 (32%) of the 50 samples were positive for Acanthamoeba spp. Gel electrophoresis of the PCR products showed a band of about 430 to 520 bp. Six of the positive samples (37.5%) were taken from park ponds, and 10 (62.5%) were associated with the public squares. Both parks and squares of two districts (district no. 5 and 12) contained Acanthamoeba (Table 1) , while samples from 8 of the 22 districts were not contaminated.
Fourteen (87.5%) of the positive isolates belonged to the T4 genotype, and two (12.5%) were T5 (Table 1) .
Comparative database analysis (Blast search) of the genotypes obtained from the 18S rRNA gene showed eight (50%)
Acanthamoeba spp., two (12.5%) A. lenticulata, two (12.5%)
A. quina, two (12.5%) A. muritanensis, one (6.25%)
A. hattchetii, and one (6.25%) A. castellani. Sequence alignment of the T4 and T5 Acanthamoeba genotypes identified in the present study in comparison with database T4 (EU934065) and T5 (EU377584) genotypes is shown in water in public areas is recommended. The ten-year study on patients with amoebic keratitis has shown that AK continues to rise in Iran. This is due to increasing number of lens wearers (Rezaeian et al. ) . Therefore contact lens wearers should be aware of the risks associated with Acanthamoeba in such waters. The T4 genotype in seven soil-related samples and two animal-origin isolates, as well as T2 and T6 in two pool samples, has been reported in Iran (Niyyati et al. a) . A study of 13 dust sources (trees, laboratory ventilation systems, laboratory desks, domestic air conditioning, and a floral arrangement, among others) showed 84.6% T4, 7.6% T5, and 7.6% T11 genotypes (Niyyati et al. b) . This study revealed T4 as the most common genotype in the dust sources.
The T5 genotype was identified in two isolates. What is of particular interest is that T5 is dramatically underrepresented in AK cases due to study reported by Ledee et al. () in the USA. A study on five patients have shown that one out of five cases of AK studied in Greece presents T5 sequence type (Acanthamoeba lenticulata), which is the second most frequent genotype found among environmental samples (Spanakos et al. ) . A drug-resistant severe AK caused by T5 Acanthamoeba genotype (A. lenticulata) was also reported 
